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(54) METHOD AND DEVICE FOR DATA RECORDING, DATA RECORDING MEDIUM. AND 
METHOD AND DEVICE FOR DATA REPRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To cipher data so that it is 
difficult to decipher the data by using simple 
constitution. 

SOLUTION: An input is ciphered and outputted by at 
least one circuit among a sectoring circuit 13 which is 
used to process the input data into a recording signal, a 
scrambling processing circuit 14. a header adding circuit 
15, an error correcting and encoding circuit 16, a 
modulating circuit 16, a modulating circuit 18, and a 
synchronism adding circuit 18. In this case, not only the 
key of the ciphering process itself in the circuit but also 
which circuit has performed the ciphering process 
become a ciphering key. 
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:i<ry^m^fifz'f i^^)vm^^z^mf■<'Sf'-y^iiMt 
±iB-fe^:5''(bxs. ^-y^^jnxs. i^oiTiEi^^'fia: 

±lB-fe^^ikXS. '\>y^#JPXS, ^OITiE«F^-(bX 

[ 4 ] ±iB-b ^ ^ fbxs, ^ y ^wjpxs , m 

OITiE^f-^^bXS. Jtt^|BJ^#jDXS<7)i^-r 
tT.<^Xg-C'Bi^-ft*!M*%$ix^*»^filfPfii:-^S «^ 

[ »*ia 6 ] ±tim K) im^mm^^x-h ^zti: 
-yy^ ma-t ^^-y ynta^R t . 



±iB-b^i5'^b#©. ^-/^WJa^S, MOITIEI^-^-fb* 
Ift, 2a.t^l^RaWJP#acov^-rix**ii'-'Sr<tt 

\-><n^mt. x-n\,zn\^x^\mm^m\.x\^-h-f 

[ li*Jl 8 ] ±f B-b ^ ^ -fb^l^T'-b iJ' $ ix/-c T -f 

titzf<i^-s')vr—?^zn\^x. n-f-^s-y^mict 
htz^sbcov yyMmM^m-t:x9'7yr)vm^^^^ 

±IB-b^'^'ft#S. ^v^^JP^gi. ^OfTjE^^^-fb* 

mmm^^i&Lx\i!>-^-th:itt:^k-rhmm7U 

ttOT-'-rJ'lBli^a. 

[ IS^Ji 9 ] ±iBm 0 iTJE^^-^-fb^SJi , 0 ITIEW 
^•fb«!ia«0i^tc5X')JSt)ixl>-r'-^C«L-C. Bi-^{b<7) 

IBtfc<07-'-^'iB«I^M. 

mim. 1 0 3 A:tj-T >f 'j^iVf-i'imf^T-'S'm. 
-(bS'ti, m^co^mn^x'^m^tL. nm^^-^-ytim 

ITjEI^^Yb, &tXisI»#JPcOV^-rtL*><7)|^{C. A 

:fJ^zntx«§^^mmi]m^tx-fzm^tf'sSM^i^x^^ 
z b b -th^'-nmrni^. 

[f»^ 11] -f- :J'IB»ii#:*»'c>Sg;^BX ^>tt3tx ^ 

v^;i'ft-^*-^>|S]^ft-t^^iSi-r^PI^3M!ix^i: . 

:^r5^ictt o /cap M-rapxs t . 
trjEm^^mmim-tmmjiEm^^txmb . 

<r)-^L9^ {z^mth -b 9 9-!rfmJMb . 

< i: t 1 oc7)XSCMfi5-ri.iBlli^<7)Xgicov^TBf^ 

immtm $ ixT 0 . c: c^iB#iiB#(cBi^-f b^OiSA^'si^ 

iX3txetcStl5-ri>ll4^<OXStcov^T, X-n^zML 

xv^<r)m.m\Lm^^mLX)^fi-thzb ^wskb^h 
[ If 1 2 ] ±iB-b ^ ^"itmunx--^ 9 9 

ix.fz'r 1V^- ^ XtiilB's -y :r^SiXST-^ y 
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')iTiEm-^'(b3!ag[S:S6-mOITIEm-^'fk*St . 
^ fiJf ^<?)-fe ^ tJ' !> -fe ^ tJi-M^S t , 

tzxmzMm-rhn±^<rt^^izx . xtuzm lx Bt^ 
(r)m^^tmmimLxtii:h-thzti:'^mb-ri>'f-is^ 

f E^Kf<7)#^Slco V Bg-^-fkX!ill*^'*6 $ ixT t5 D , ZCO 

imm^z\s6^^mm^m^fitz^mzMm^^m±m(D 
^mz-^\^x. x:tjiznLxv^(7)U^'{mmi:mvx 

tT> m^itcr>mfsmz{&tfzi}'-^j:< t t>-a5<7)f-'-^ 



v%mt<^m.^mzm\^x^i^^^h^t^nwLt^hm 

imm. 1 8 ] A:>37-''f v^;P7-'-^i:fR0iTm^ 

:Lcr)X-n^m^^<r)^^mzmtx . ±f5i^otm?-^ 
imm^m-f^^^zn*)WLhixh^—?^znLx. Bt-^-ib 

mz^^tii^m^^M^'t^^—^^'^^^-^^^ 

X. 

LT. ^it<7)m'm^zm\:^tz'y^j:<t^>-^(rt^-'S' 
j£ ttz^f- ^ t.ziM^-s^mzm-^mi.m^m't^ 

[ mm. 2 1] 0 iTiEW^^bSra*^'M$ ixTIBil^ 

mztm^titzm^^WE.'th^-'^mL^mzii^^ 

X. 

a^^-'^^^ifim^fifz^~-9^^'^v%^\c<7wmi^ 

^^Totftlc. Jiie^ffi#A:b#SA^^)<^it^'fk<^SHt 

im^ 2 2 1 A:*j7'-^i;*t Lx^m>ti)f^^m^ 
m^^mLx%mmw<ryff[^<r)T'—^t^^w,^ztmt 

fs^^com^m^m^^x^-'^^'znLxvmwLvm.^mt 

b^tiz. :i<r)m^M<r>mmSL<ri'M'^j:<t\>-W>tLX±. 

timmwc^^'-nmmitmmmi^zm^^iLiti 

Jt If fS «r ffl V ^ 2. d t Sr ItIS i: & X - ^J' lail:^}* . 

[mm2 3 ] iMmmt vx. m:Vm^<n^m 

mi:-r-s.ii«3ai 2iatiicox-^ia*i:^r-a. 
>fm^mLxtmm^<^ff\'M.(r>T-i'mmm>.ztm'f 
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:L<r)7.9=j y-ffU^m ^iXfz'f^i^9)V'f—9 {z^ >y 

mij^x'^-t^^mTMb , 

f*:ClEI*-r'i.iSilXgt SrW t , 
S^^X"^9 9\\L-fh-^9 9 ^^n. b , 



^yf)vmm^Wi.b. 

:i<^:x9v yf)V^m^m-'h\!s!,-h^ixtz'T -r 

-9iiZ^-yy^m'atl>^'.'yi'^t\I^WLb . 

Z<r)^'y 9'mv^m^(otiiti^tlfzv' -f 'J9)l''f-9iz 

c:c7)mOiTIE1$^-fl:#S*^'^ti}:'3 Six/::^ t i^9iP'f- 

9 i:m^co^m-^x^m-ti>^m^f^b . 
<i<o^iB#s*»'?>ai:>3Six't-f >f i^9ii^^izmm^^9 
-yimu-Th mmma^^b , 

^«*lclB«|-r-S.iE«l#^Si: ?r*r-r S ^ b ^nmb-T^'f 

~9sm^U. 

[11*113 1 ] A:>J7-'-< =J9/\^f-9i)m^v'-9m. 

i,-iji}m^it(r)mmmzmtx^^t^'^htirz^9^ 
-(bsti. m^co^ij^x^m^titzm^mm^ixx 

&?>Zb ^1^mbi-h^-9^mi^. 

z<7)mm^m^tifz'f ^ =J9fvm^i,zieiLxm^eo^ 
:fj^i,z^r>tzmm^m^mmTMb . 

d coum $ i^T t# ^>ix/c7-" ^'J9 )V^- 9i,znLxm^ 

%-\m%mmm.^mtmmiws.mtiMb . 

:i<r)WkmiEm.mmm^tifzT' ^ i^9)VT'-9^im 

cr,-t9 9lz^m-th-^9 9^^T.Ub. 

Z(7)-b9 9-i^m^tlfZ7'^ i/9)Vir'-90:>^9 9W&<r> 

^gp^sr^srrs ^ -y y'm.iM.b . 

i: ^-fk$ iirT ^ ^ 5 y < t':^ ^' 7 yy 

^W.b'th'f-9M>^-)i'A. 

[W*5S3 3 ] iEllii«<*A»'^^^^lX^>ix''^r 'J9)V 

m^ipi^wm^^'ftm-hnwjtm^.b . 

XYfi'^<7y^m-nit^zm.'ifz\m^m-^$m^^b . 
z (oum^f^f}^(:>n(^titz^ >f i^9)v^-9izn Lxm 

OiTm-^-ftS&S&SS-ti^ 0 ITIEfl-t-fk^S b . 

9 SrF/r^cO-fe 9 9 \,z%mfh -fe 9 9^m^WL b . 
z<r>^9 9'jt^^mi>h)lsi{y)'^ixfz^<~J9)V^~9(n 
•t 9 9m&<r)^ -y ^SB^ i ^M-t ^^y V^M^fSi b . 
Z <r>^ >y y-i^m^m^ t>tii:n^tltzy-U i^9 iV^r- 9 {Z 

nLxtm^^^crm'mizx oi9JMffl&t^^j«^ 

■m^(/)i}f^j:<bh--)5^^i\L^^X:^9^yy')Vim< 

9 '7yV)v^mimt'fx 9 7 yy)vmm^'^b $r 
^■thzb ^wmb^i,T-9n±^u. 
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[0001] 

im-)j&Rt/^M. T^-^ieniKt*:, mmz^-i^m. 

[00 021 
[00 031 

[l6B^**)K^LJ;9t-ri>Pli] tci'^-e. T-fx:7;u 

3t-'SB|i^Xf-A) -^CGMS (rJt°--i:-ft«Ili^^ 
bb. -r-f j/:5'/U2fflfi-^c0^ri:=ie-T-*>l»V^*)l?>l) 
[00041 CT;t.tf!|tPBa6 0- 1 1 6030-t 
^^tifz^m^izco^mmffm-tt i; *^^Tt>ixT 

n< i><r)X'hhifi, fsmx-^m^vmit^mc^miLffi 

mttix^^^. 

[00051 ^ffeHJti, ±^LfzXdKcmmizm^X^j: 

ffl^^-t-^^T'# , v^^comm^mmxh'o. ttz.m"^ 

[00061 

Mz. i^^m^zi^hf-^tiBlfmi. K-)}TUi^^iV 



Lx\i^-n'^h^timwit-t^:Lt^zii^. }:^<7mm 

[00071 zcrt-T-i^mmjm^^-mmmizm 

m-t^^tt/^x^^. 

[00081 ±m^-nmijmx''i%(:>titzm^mm 

[0009] *^B«tcf^.g>r-^Si:^^«. ±fE7-'- 

< h t loioxstc^^jc-ri-ieii^tfox^ic-pv^TBf^ 

iL;tXStc«liE-r-S.lf^i^«0XStcov%-C, A:bt-*tL 

m-t^ . ^ ix<^oBf ^a-^-fMii^^ifi^ix^sxgco 1 
SrSft-rx 5 yrfu^rnxm^^nbx i> i v % . 

[00101 ^<7)7-'-^'l?^**Sr7'-:S'S^SfcJi 

[00111 tfz. *^Bjt<ii,7-'-^ie«:6«JS. ^ 

0 iJiE^^-itKmcrimzn K) i&htih'f— ^ lc*f t T , 
[00121 tfz. *^BJW^i.7--^'ieii:^«i. 

[ 0 0 1 3 1 2|s:%0JtC^^7-'-^S4*&ii, IB 
^l.Z'i^WlI^Wrm^ixfz^ 4 iy9)Vm,^^znLXM 

^crttz^^com^^M^m'tW^z. n'-9%mm^w<^^~ 

nmm^t\m(r>m.mzm^^^t.fitzmmti^'}'-^j:< t 

[00141 ^(^^z. *l6Bfl{cf^^7-'-^'f2ll:^&{i, 

th-u^e^^^tcomimizmtx^^^-^hcibizx 

[00151 :*:^HJlc^|,f'-iJ'S4*fe<i. IE 

=5: < 1 1 — -ttT X 5 y y-'i^S-JB < T-'x ^ ^ 
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[0016] A^JT-'-f i^'^'^l^7--^5rF>'T^7-'-^»#<a 

[0017] Bt-^^b«affi$8(0ii'-:Sr< i: t-g5Sr, ia«S 

[00 181 r— ^'^'JcoPI— >'^*^-i^&^*'^^^-*^<^ 
[00 1 93 

[ 0 0 2 0 1 la 1 <i> 2|s:^Bflcom 1 commcomm^tM^ 
^^--^mcT)^ < 'J^f^f—^ifiim^ixx^^h. CIO 
^^b^ix^cT-'-^ti. xi^=7yffV9m^Wh\A\.zm.(h> 

tiXX^'^yyi^^^m-h^M^ixh, ^ico^t^x^^y 
y;u5aa{±. |h]— h^-^^-y*^^:^i'Xmix^j:^^J: 

^---j/^^^-^A-fkLT, m-^^MW<:zm.^m^x'^ h 

-9\t. ^ v^mm^i 5\,zmhfix. i^-^9^<n9t 
m^z^M^tx-h'^ y y^—^m'^M^tifzm. m o itie 
Vimmn 1 6 icai . 0 t^w^n^mn 1 6 X 

-C, f?lJx{f8b'-y Nt-'-^St 1 ti-vy^^-tVyz'/ YCT)^ 

ii^T-^'tc^jaL, iBiwwiDnissi st-ins. mmmn 

9 LTlB#i'^ -y H 2 0 t^iMo T v >l> , Ifili'^ -y H 2 



ti, ;2.t"'yHyl^^:-^'2 2tcJ:0[l]teigift5ixl>. 
[002 1 ] 33:13, ±ie;^:J'5y://Pi!!iaiHlKl 4«, 

Lx. ^-^rmn^titzT^ i;y)Vn'—s>i,znLxx^ 
yyr)V9m^y>^Lxwk^t^l£M^i\Lmwk \ e^zm^^ 

[00 22] -^^^itmui 3, Xi^^^yvi^ 

«!!a(aSS14, 's-y^^JpdlSSl 5, I^OfTiE^F-^'ftlll 
88 1 6 , ggiWUlK 1 7 , 2atX|SlXB#JD[l]8g 1 Ssov^^ 
*^-^< k t loomS&Ji, A:>Ji:ttLTBf-f-fl:J!ftHI2r 

2om±oiiis&-eBf^'fi:3!aas:J6-rvi t *«^(f ^>tts . 

m^<r>mmm. mm.7tm^\'mi. m^mmm. h 
7^ >f y yj-m<omi^mm.mm.c7)m^(^m 

l,z , ^ii!|si7)-r'- ^iSIf a* n ?.^S"J1ff8 
(i, C^Jx.tf±ie-f >'^'-7x-XlI]g&l 2*-<^TOC 
(Table of contents ) i^[Hl§g2 3 $^:^^LT^S^^2 4 
{cai^ixSffilfiT'fcO. t/i, ^ y^-^x-xmif&l 

<7)Jis^2 4. 2 5*^<i>oiissiiifis*^. e§mt(om<omm 

fgco-ask LtfflV^^oix. HlBSl 3~1 8cDii'^=5r< t h 
lo, if^ L<{i2m±t:', ;c7)g|fflfg$rfflv^7tA:'Jr 

[00 23] Cico^. HIKl 3~1 8Oi:'c0lHim:*5 

x.^tih, -f-^^h-h. l-o<r>Wi^X'^nimWfm^ti 
TV%fL{f. 6OC0a^Rte<01'5S:a^ii:*-''i^Si:=5^ 
0, 2oWlHlS&fflf-§-fI:JaaA^']!lfe$nTV^ix{f, 2oco 

f>lo?:S^^tj&*'£'^t^S. eocOHSSl 3~1 8 

<7)rttfO 1 — 6 oomSST-Bf ■f-ft3!{!ia*^'SS$ix-?.^t614*^' 

[0 0 24] ^7t« Bf-^^tOii+f#$:B'fS^'f 5^^, 

m^i'^ %yyx'mfnm.<m^m}Lh^\.z. m^mt 
<rmmia^t\.xm^h:itt)^x% . v^mt<r>v^)\^h 
■m^i^h^itifx^h. 

[0 0 23^<'K^Z. ^\Bm 13-1 8<7)«BR&l>W-ft 
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COO 26] -b^^-fcsssi 3tcfcv%T{i. mt 

^^T. ±12111 co-^VrJ'-^x-xiilSSl 2*^/^^oa^:^ 

^-?-cOi^-t^^^t,§l3 4lC)MoTV^S. •tJ?:J'jt,i§3 
4r{±. C?lJ;e.{±'A:»lx-:5'<7)2 04 8v-^-f h^UX'^t 

tfjt i-fe^^fcLTv^s. zc^-k^-f^immiscr)^ 

X-f -y^B 20Wmil)f^S:, Hh^S 1 f y h<7)$ljffllfi 
^X-^m-thhiiX'hh. iS«^y^'-'J-^'«3 3{i, 
@3C0AlC*-ri: ^^«S!CV\M h 3 6 a t^jgt^NM h 3 

6 b i: *>*3^tCieS§^^/iA:^7-'-:?<7) i -t :J':Ji-2r . 
ll3<7)Bl;*-rj: dtc, <Sm7-'-^gC3 7 aii^^T^- 
^g|53 7bi:t^^SaLTa:»l-r^. ^(:>lz. E130CIC 

J: at:, 1 -fe ^<^m^(^^ 3 9 €:lttt^l- J: 
Olf^L, zeomM3 9f]CO^'-^lz-:>\-^Xcr)^mW-f 
- 3 9 a i: ^SB 3 9 b i; tC^Sfi^i. J: 5 (c 

mm 0 -Sid icisjg-r ^ ^ ti,x^. mmnco 
[00 271 xifyy:/ii-m&ms&i4Ui. m 

i.{J"ll4tC^-rJ; otw, 1 5t' y bO->7M/i^'X^'Sr 
ffl V^/C V^;bt9>S VN°7 WUyn -y Pl^^" rtOX 7 y 

A:bffl«7)SS^3 5 (Cfi, L S B (eTfit' y h ) 
Wl:5ti:=5r'l.)iiif . v^i^i?)!. LSD y-r-Xb-C'. ±12 
•fe^'rJ'-fbdlKl 3*^^>C07-'— :?*^'A:'3$ixS. x^^y 
T'yl'ffliO 1 5 t'-y h<7)i^7 b Wv'X^' 1 4 a{i, SfffeW 
f&aft (ExOR) [5]?5l4bSrfflV^T^^^3gitxi5 + x 
+ lCta!-:)7'>:7 -f-hV^-y^AWt^)^^, 1 5 t'-y 
>-7Mx-xX:J'14a tcti . 0 5 ICS^-T J: d ^r7" U -fe -y 

7 M^xX^ 1 4 a*>^,<7)ai:^j7--^i:Sffi^ 3 5*^^>0 
A:bT-^' <±, ExORHIK i 4 c t i 0 Sme^Ji&afD** 

«^1 4dJ;t9)R'7dl$tL. iai«^^-y:J^ft 

[0028] ^ ^ T- , ±ie^fi£^ja^atA"r U -t -y h ffl 

fflv^^^^f J:v^. dOlietctJV^-c , 1 5t' y b<7)>-:7b 
l^v^X^ 1 4 aCO«-h' y b*>^oai:J5*^tfl)SiX>f y^l 
4 f ZCDWt^X^ yf- 1 4 f 

{i$WJ«^ 1 4 g*^/o<0«fij;i(i'4 t'-y h<7)$W-r-:7C 



J:-?-Ctj]^$iJ«$tL. wmx^ -y^i 4 f *^^><7)|±5::f3{i 
ExORiaSS 14b (cM^jtlT V^|> . J; -5 ^1Sf!!t<7)$"Jffll 

m-1 4 g<Dmmy'-is^^^it^-^^ztizx'o . ^ 

ifc , ±ter 'J -fe y b fflSr^-ftS -tirS izii. ±1212 5 
r';-fe>y bflif— y/K7)#rU-fe >y hll?:. ^J;c{f 1 6 

ifhtih. zcoi^commmmtLxii. ±^^LtzXo 

t txii. mmm§imm (exor) ^, mmm (and ) , 
mmm (or) . i^y hmMm^i^mx^h, ^fc. ^ 
^•T^^i^it^'^^tzibcommimecom^izm^^ti 

C 0 0 2 9 ] >y ^J-WtSnlHlK 1 5 icov^-ciKBH-r 

ll7{i:-fe^^'7*--7-y bcO:Rf*«?iJ$:^LT 
dSO- l-fe^'^J'ti, 2 04 8>'^M hOi— 1fr-i'ffll^ 
4 1tC^^L-C, 4>'nM bW|SIX8^«4 2i:. Ib^-^^h 

C) mtti4 4i:*MtSn:^iX-C«B5,$fLTV^^. m'O^tii 

RV^^-yi^mM4: 3lC^LT*^SiX?.3 2f y hcOC 

'ftXaSittTtS, mM^^h'^hy-'-^y-y-y'izlritX. 
^ -y y<r>rYV y^mf c r c ic*t Lt ife-r c: t *^'*(f ^ 

[00 30] ^'i' 9 (r)Wm-ti:ir>%'T-9 i/V'^ ^znX. 

ScoTAj. TBj. rcj , TDj ^^r-?■i^m^•r 
i:#. 2h' y h(7)ilW?8S:fflV^-C. Z<r>A)<.A V<Dpm 

tff>tL&, •T'Sr^b-fe.. 2h'>yhco||*ir Oj coi:# ""a 
BCDj , r 1 J TBCDA] , r2j<50t# 

rCDAB] , r 3 J <7)t^ ""DABCj (OiatCWO 

-f vny-y TAj — TDj t LT(i, fifJxtf I S06 

[003 1 ] 's>yy«^4 3l*ltct±, ia9tcS%^J:d 
tC, V>*?KI>-?)3«<III1^-^T-S)&CRC4 5. 3tr-<7)i^-5i 
/7p|i|:ajj^ r? b-i&tt'^l^cOJti^iOa t-tff84 6 . 
#«r-fX^'Oir<7)«*>$r7K-t«4 7. rKUX4 8. 
i^fii4 9<0#®l^*i^(t<c.ixT».^-l.. ^<7)rt-C', TH^ 
X4 8<^3 2t--y hlCf y bX:?5y77W, ^C7)*^-^(I 
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<0x»^ x2 <7)ft*)t9{C. x'6~xtCjl^lE-t-& 1 5b'-y 
[0032] ^fc, ±iEIIW?8{i, iMiL^cJ; a tc, M 

i>^m^c7)mmm. mmTm^m^. m^mmmm 
[ 0 0 3 3 1 i^tc. m^fiiE^^m^ 1 6coM:Wmi 

S 1 0 , 111 1 iz^s-t. Utihcom 10,011 ^^t>v^ 
X. A^]«^5 1 Wi, ±iBllliO'v-/^W3!)PlHlSSl 5 
COx - *>'|g 1 tO^J^^b^T'S) & Clxy3-:/5 

^f-^-fb^Ol 7^-JUfil 4SJ<-^ bJ>^V'>(Sl 4 8i^>- 
;K;l'cr)x-:J'3&>^>^-g. tcot LTfcO. A:^J3S^5 1*> 

X. mK^'^mmx'hhc ix>'3-i5^'5 2tc*i&$ 

its, C ixv-n-rs 2r{i8v<-f hc7)pyN°i;-r 
mn^^i, ^ y:?- y -7'o/::i603i@ig8& 5 3 L 

TIB 2 co^^^-fkSgt-* S C 2 X y r? 5 4 fciH <i> it 

C2xy3-;?'5 4T1il4>'<'< h£0Q>'N°U7^^'*^' 
WjD^ix. C:<0Q>'N°'j7--f4iS®llli»5 5 2::fM-t:C 1 
xy3-r5 2lci)«S$iiTV^S. ClOClxyn-^ 

5 2*»^C0P, Q^N'Ux-f Sr-^tf 1 7 O/'S'^ h^^l^iDili 

-T'i.Sia^'JaS&S 7^:0-U-rai;^l^5 8 J; OJROttJ? 
ix. 0 1 c^^PHIK 1 7 {ciM ^>ixS . 
[0034] ^coJ: o'Srl^OITIE^^-^fkinimcfcv^-CBf 

T ^'- ^ 5- At! ti^Xix^ V ^*>^OStR 5: ^f i?-ti: l> i 

T<i. 22''NMb<7)P. Q>'N*'J7^'flc^PtLTIfK?iJig8& 
5 7W-f WN'— :J'SB5 7 aCO^ W^-^^tCjcSSte^^^T 

il<L/::0, C l7-'-:5'ffl!il-vK'5*>co-f>->''N-^'SrA 

nrRlKLTffi:*]?-*^ O-r-g.:: t**^tf ^>tt^. 

[0035] ^OJ; d'5rT-^^}^^J6-t^-^« S^Pti 

# ^c{i^frW^^x5-iTiE*^'^T:bi^'5^< 'Sr^T 
i.tfC lx>3-ricov>Tl,Si:, M0iTjEtfe:J3i&S^ 
:^4>'nM htX'cr)a^y-mmm^mx.. {^V- 



x-s>hzki}^h. m\'^tfi5mm&.±hi>b. cm^x- 

mzl^U ^T'i;X5-*^'^tl.tlTIE^i:V^3 
otiT. M0fTjET#i.«i^**li;lTt9><, ClixSrfiJffl 

y Y<rmmfs^-k'^h^hmm^zi&m'fh z t *«t-& 

[00 36] c:<?5*S-^, ^*^-f i^>'N-^'«7)^|gSrffd*l 

ff\imt\i2m?mim%\.xii<ijmt. ssssws: 
Hit fgtcE i: T 7 y-rMzmti . m.^mm. 2: 2 Mimss 

[0037]$ kiz^ ^ yf^~if<r>^Xhh\'^ii^^&. 
m.tLx\t. mo. HI i<7)Si2?"Jiiis85 7rtc7){}5[a 
i,zm%^ivt. muic ix.ya-y5 2<7)Hiia^f^s 

y-'-is^ivs^^mmmmzi^txm. 

■c^«iL/o'). ^mmmmmzx*)^mt^m. 

t^j:9§^^t^m*mmx^ h^t immxh ^fit> 
^u?>.^h-txm.mthz. t ij-sirnvh^. 

[0 0 381 Z.:iX\ 012{i. ilBmOITiE^-^^klHl 
SSI 6<7)flilC0fl:*fi?iJi: LX. llie?iJ[gS§5 7rtc7)^ ^^n' 
-^§155 7 acr)f^f5cO{4a(Cgffl!26<)tSraW (ExOR) HlPg 
HeiSrifAU. C lxyr3-^5 2<7)B?K-r^i5^A 
:')ffl!|tfOiaacctExOB|lIg&Sf 6 6 S-lf At;^>:C«J5r^Lrv% 

[0039] ^Wmz. ExORHIJSSf 6 1 ti, CI X>-3 
5 2*»<o3ijllIl» 5 6 . JWX±IBSK5iJIlllfS5 7<7) 
yj^-9U5 7 a$r^LTI3JOI±5Sil-i) 1 7 O^S-^ h 
(7)7-"-^, -r^i:>-feffl?8-r-^C l,7o„*i69~C 1 

1700422 SUVN-U-r-f f-'-^P l,70n*21 "^Pl 

,70n + 14 . Qln0n*13 ~Q 1 I 7 On<^T-:? t^^t LT#f 

ftoWf&afn (ExOR) [I18gS:fflV^;^CT■-^^^$:^TVK Ex 
0R|pIS8l¥6 6{i, 1 4 8>'nM Y-<r>Xi^'T-^ Busn^B 
i48n.H7t=**tTPfl!JWifita«J (ExOR) UlSSSrfflv^^cf-' 
-^J-^mSrffd. C:n<c.cOExOR[lIS#ff6 1 , 6 6(^fflV^ 
(i>iXl)ExOR|I]S!§(i, I^-nM h-r=5:*5'^8h'-y VCOKfif 
-^tl b' -y h<7>$(]{jE|lr-^T'ttJK§it-S.R'r^<^8b'-y 
hT-^i:<7)gfffeet^afn (ExOR) ^^tl^'tlthXo 
:5r8b''y hExOR|l]SgT-J>'9. CICOJ: d^8b' y hExORIU 
S8 (F>;rS08b' y hT-:5'*i5f-;Hco^-&{i^ VA- 
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i'Simzm^-t^ ) t>\ ExOR[HlSSI¥6 1 Tti 1 7 Offl. 

[0040] 2lCjoV>T{±. 1 7 Of y Neon 

1t$R**3S?6 2tCffi*&$^X, V^t>l9>-S.D5 yf-lHlS§6 3 
2r^>t-rExORlHlg§l¥6 1 P^CO 1 7 0{@O#Ex0R1118SiC-e 

6 4 t«»&s^n>t 1 1' y h cOBt-^^b$<Jffllfi-^tCJS 
tt, 3&?6 2*^^>«017 0f ybiO®W?g$:-?-c7)^^ 
ExORHISSSfe ^-;Hfo, •r^;b*>l 7 0 

t'>/h<7)^T€: "0" ti-|.*>3!^«)«l*>Jffll$a?». ExOR 

ms&Sfe 7 ofico^ExORiuif&cort. D^ /^iaiS 

6 3*»^> "0" *<iS^>n)tExORllI8S{S. ?fiE^?'»5 7 

L. D5'yf-|IlS&6 3*^^ "1" *^'jll(biX7tExORlH]if5 
(i, 7|*|CO>f y^s-^-gpS 7 a*»^>c7)r- 

111885 7F«?<7)^ W>-^'gS5 7 &i)^h<r>'f—^^^<^t. 
t.^-^^h:it\<zt{:h, ttz. ExORlHlSSP6 6COV^T 
(i. 1 4 8<lcOExOR[Hl^$r* t . ati?fi*^' 1 4 8 1' -y h 
-Cfc S i: la^Hi , ±iBExORIIISSP 6 1 cT)^ t mmX' 

hK>. ^"f-eiizmi^^tifz 1 48b'y hcommmij^D 
y -y f-iUfSe s^i\-LXEyam^f^6 ep^cr, 1 4 8ffl« 
EiHRmm^Z'tti^timhixt tmz. D ^ -y^lHlSSe 8 
Ji'f y;i^SS^^6 9(?)ii|^-fl:«iJiWfi-^fcJ: 0 1 4 8b' 

[0041] dcom 2c75CTtCi3l'>-C. ExORI118&^6 1 
a. C lX>-=I-;5^5 2*><i>a®lHlSS5 6. >'>'-?-t5' 
g|55 7 a&^tTJDlOai^ixS 1 7 0^<>f hc^T-'-^t 

LTCOltfg7--^Cli70n*lS9~C l,70n*22 at>VN-IJ 
•r-f •r — 1 170n*21 ~Pll70ntl4 - Qll70n + 13 

-^Qi ,j;,„<^^-^iznLx^m<^mm (exor) hiss 

0(,%Tt5T-^'^mSrfi=i>-r, ^014 8>'nM hOffi^fi 

T'-rJ'C li70nM69~C l,7o„422 izMLZ. 14 8b' 

•y b OSUfffRCje t:tr-^'S!^2:lTt)li:S J; o tT 
[0 04 2] CltOlll 2(Dm^l>Zi3\^Xi:>. ±iS0 1 
W^'h tfz. ExOR0g8Sf 6 1, 6 6 COV ^Ttl*— 3^ 

[0043] ±ie^tfffli«i:, ia^L/c J; ^ tc> iK^lil^ 
iia^x y 3 - r I, v ^{i^f*:S3J^S^ola^^oiSS iM 

[ 0 0 4 4 ] ^fc, ±fB7-'-:J'^}^i*iai: LTcOExORE 
KSP6 1. 66<Ot^i?0C, AND, OR, NAND, 



NOR, ^ WN'-h[IIS8ep^$risefflLTt>J:v^. 
8b'-y Nm{aT'l b'>y hi7)atff8 V^lilSr-^J'tC i 
SiiiajSSCSrftaJa^htct, 8b'-/h<0fflfB7'-:5'tS:* 

t-c 8 b'-y hcr>m^~-^x'mm%^rfh'^x t i < , 

$ ^>IC, tf ?fi7-'-:J'<0 1 V- HlCffl^-ri> 8 b-y V<D[>^ 
£0#b'>y h{=**LT-e<X'fixAND, OR, ExOR, 
NAND, NOR, ^ yf<-h^^^Wi^^h^tX^m 
LTtcfcv^. >lc7)J©^Wi;, fi?ij;c{i"l 4 8^N'-rf h-ftcib 
*>14 8X8b'-y hCO-f-rS'lCS^L-T, 14 8X8b'-y 
hOli7-'-^7&*fflV^<c>ixSC:tt:^0, $f>tCAND, 
OR, ExOR, NAND, NOR, -f >-y^'— hHlS&Sr 
tA?f.^i:>MXmmth%^l.z\,i. Z.it(>^?i.-^h^n 

>'7M^>''x^'2:fflv^TS:^Lf^0, 

[0045] $^>IC, CliOlgKOllMOilKBIttSV^T 

[ 0 0 4 6 ] <?:tc, la 1 m:wmn i 7 -c'coBt^-fbSsa 

Icov^T, lai 3$r#BaL^*>^>i^BJ-ti.. ^^7)01 3 

1 6*-A>«07-'-:5'**8b'-y h ( 1 M'-^ h ) 

A:»J«i"7 2lc{i8b-y h<7immmt>m^^fvzii 
0, c:ii^>c?:)8b'>y hf-^'ti. lftS?SI®:ilI88<?)— 

LTCOEX0RII1S&7 3\.z^i^ixx^m^^mm^t ^tl 

C:tfOExORIIIK7 3*^<^c7)8b' y haj^J*^ H)t^<0^ 
mij^(0^m^ , fi?ij ;t 8 - 1 6 ^^HISS 7 4 tCjH ^>ix 
T, 1 6f-vy^^;Ub'>y hlC^Jt^tL^, <IC08-16 
^^m0S87 4T'C08- 1 6^mif^(^—Mt LXii\.^t> 

[0047] ^WH 1 3<7)fl»jT'ti, y'—:f^^f^MZ8 
b-y ^(:OliWffi5rfflV^;tBf-^•^l:55a$:^iLTV^^*^^, It 
ffilSOb'-y hgC{i8b'-y MCRg^$^X-r, 8-1 

5* t/c««sll*<^i$SHf#8^S:ffiffl-C'S ^ t tS^ift-C' 

[0048] iXfc, H^l-Jnuiss 1 8lcov^TSiB3-r 

I. . P^WJdHISS 1 8 XU , {f El 1 4 ICth-T J: d ^ 
4a«cO|5lWy-h'S0 — S3SrfflOT, ±ie8-16 

(fi?IJ;ctfEFMr5X7U— -6.) Ji, 
\i.B,'5^-9l^V^-1\^Xhh 1 3 6 O^A-V^>;Pb' y h 
^<7)l 71^— 1 3 6 Of-^ri^^^/l^b' y h# 
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(c 3 2 ^ A- y t' y h (Joisi^v - H $ I. fc ^ 
ic, C:(7)7^-ASr±iec l^?#^C2W-^C«iB$-li: 
-C?lijt'fbU. C l^^^^S^J05fe5S7^'-AO|iIMV-^' 
i:fl!!c07^-AcoI5)WV-^'S^P=5rfe-ti■•l.lftT. ±15 
4««C0|3I^'7-^'S0~S3€r(^V^^^t•CC^I.. CliX 
'c><0|pl^'7-HS0~S3(i. ItM^OV— HO "1" . 

"0" (o^^^'^hvph^i^^iu-^rj^hh^-^iiw.^fs.m 

{ClEfC-eix^il2oc7)PIffi>'N'^'->'a, bSr^rLTV^ 
I.. 

[004 9] c:cOJ:d'5:4S«<7)|gISHV>-h'S0~S3 

<7)StR&, 0iJ;itflll 5(c^7^-rJ; ■p=S^[H]S8$:fflv^■r , 2 

S 3 ^^-fh 2 b'>y hr-:?' 7 6cO#b' y h t . ±15 
2 f -y h cOffiti?B 7 5 <7)# f >y h a: A>\ 2 ocOExORIalSS 
7 7. 7 8 (c i 0 -eti-^ixSmWffirSWS^^T.. ft^>:=S:l3I 
W7-Ht&5e7'-:?7 9i:^l., dttCiO. ±1571^ 

[0 0 501 |S|KBV-HOS^Sr$^>tcl«^t 

[005 1] 1 6{i, ieflijK*co-^Jt u-cc7)3t 

-f-fXi^^cOT-fX^^^^ia^iif+^l 0 1^7I^L•CV^^. 

cico^'-f x^'t^ieiiiiflsi 0 iti. ^-^fc-by^TLi 0 

2^^L-Ct30. .ICT)^^^^^?:^!^!*^!*:! 0 lc7)rtJa 
(table of contents ) 'J- K^f V (leadin 

) mi^i 0 3i:, yay^j^^-^iftm^fifz-y'^ 

-}<T^h {lead out) mil0 5ti}m^^tlXi^ 
v^T{±. ±iBra^5A«Ji81 0 4lw7f-x-f5r^t'r 
B#l3Hf«^*«±f£'J-H'f V«^l 0 3-C«a$ix§. 

[0052] ±feinf?Bco-a5i: Lx . ^-nmmm 

OCmJ^-C-S>l.'J-hM^m«10 3^. y-h'T-^h 
±a5L)t6oc0Isl!f8l3~18C0^-^<i:tlo, ff* 

t < «i 2 -^\i}±x'^^imm ?:mLx%hixf^m^iy-' 



m^mzii. ±iBi!iS'Jttf8Sr, Bf-^Sr«-^-r 

[0053] JXt::. *^BHi07-'-:5'ff^:^^, x-^S 
^^aollSfi^O?^®^:oV^•C. 111 7S:#BSL^*^'^>iJi 

[0 0 54] 01 7t3t3V^T, ifi$i^#:0-^Ji: tTO 
x-f ;';i?«ifi#iiif*:i 0 Hi, ^^.f^-HyP^-^lOB 

izx 0 EiKigiftSii, ?t^t' -y T •yrmmm<7)M±^ 

[0055] ^^^-y 1 0 9 (CJ: OSt^^K^ix^c 

^^iy^)vm^^±^ Tocr3-i5^i 1 i&i^r>'n 

1 2l;M^<Xl>, TOCx:3-^l 1 1*>A>;4, f ^ :^ 
^'*^IB«I*S* 1 0 1 C0±fe 'J - bM 1 0 3 tCT O 

cw$8<7)-S5t Lxtm^tit^iM^w^^Mm. mum 
m^tLx^i. nmnm.'^im.nm^irLx^m^fitz 

[00 56]?l±^yb'ijiai09*>^.ryri 125: 
irl^. PLL ({afflo-y^'/U-T') HlKl 1 S^irLX 

jROffi^nfcT-f i-'i!'^^^i-^<±^ iHi^^stiass 1 i4tc 

ii<i>fLT , ±f5ia 1 <7)|5]SH#3!lDll]K 1 8-C'#aP$tx;t|s] 
'(=J9)Vm^\i.. mPHISSl 1 5i.zmhixX. iMmi 
m^Z\i. 1 6f-vy^->;Wb'-ybS:8t'-y biOT'-^tC^ 
^';P7''-:5'{4. ^OITIEm-^-fblllSSl 1 6tCjli^>tiT. 

H 1 ^f^ 0 inEi^-t-fbuiss 1 6 xcovf^it<^m^mt t 

Tc^fS-t-fLJaaA^JfeSn?.. ^jlT. ■fe^^'^WillSSl 1 
7l'J:0-b^':5't;ii-»$ix. ^-ytJ^^SIlIlK 1 IStcJ: 

-fci?^'^SIIllS&l 1 7&t>''s-y:?'t5J-illllS§l 1 8t4. ± 
IB0 1 co-fe 9 9itm^ 1 3 SIX'S y :J^#J!)DlH]SS 1 5 Kit 

fB-t St COT'S) ^. <xic, ^x9^yr)vmm^ \ i 

9tcJ:0, ±iSlll<7)^^9>'7';UJ!!;SlHlilSl 4CtJ{t 
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[00 57] :izx\ IMLfzXoiz. Smmizli. ± 

A.^ v rmmn i s , o vsimmmm i e , ^ 
mm, 1 7 . m^nmmmn 1 8<7)\^-fix-f)^)f^j:< t 
h 1 -:>commz}i^^xvmimm^m^ixxio>o . zco 

4-1 i9tcT, vi-^-^mmt-t^^mti^iZ^t^ix 

■r=5:*)*>s ±IB01<^-fe^'^'fbilIS81 BlcTBg-t-fk 

x-<r)v^mmm^znmLx^ vy^m.m^i i st'cobi 
n^^itimifi. mi<7m^ tiw^irn^ 1 6 x'<m 
mmm^znmLxmmimmm^i i e-c-conf-^ 
m-^-fL^jaa^^', m\<^mm^i ixcnvi^immzn 

wm^i i4T-iOBg#a-^'fbsas*>\ -en-r^'i^si:? 

[0058] nm-^wm^ 1 1 4f<^iit-^«^'fkJ!ia 

±iBHi4^ai 3tmzmmLtzXo\,z. mmi. 

^Jx.tf4S»c7)|B)ffly-h'c7)fiev^:^*i,v^{i7lx- 

j>mmnx'<^^mnm^- Y<mmumfimmizm}:^ 

i^^-thZtXfrhixi,. 

[ 0 0 5 9 ] <xtc. mifflniss 1 1 5f oBf^fi-^-fMJa 

{i. 0 1 8{cS^-r i o tCs 1 1 4*^ ^> 1 6 

- S^WSm 1 3 1 l;:jM^>ix-C i 6^^ y^tvwt h*< 

Sb' y h7~'?^Z^m^flfcij(^i . ±IEiai BtfOExOR 
I1I«S7 3tC*tJt£?'tSExOR|II8Sl 3 2{cM0, JS^l 3 3 

■C\ a 1 3<7iX-)}^l 1 8 h' / h-f-^' 

Kl 1 6tcii^>fLl.. 

[ 0 0 6 0 ] ixtc, i^DlTiEfa-^-fi:iH]S& 1 1 6T'(±, m 
Hi ami 0, m itfoisoiTiE^?-^^bsaac7)3£i«ia 

if. 019, 02 OoW^tciOtf^jix?), 

[00 6 1 ] CliX'^COiai 9, I12 0^^^3V^■C. ±t5fl 

iminissi 1 5\,zxum^ixtc'f-'S'<r>i lo^u vhh 

\\\t\10:^yif^)Vi:lt.tt^tVX. ■iyf<'—!'W> 
14 2a &Wr-S.S@e?"JSS& 1 4 2 S:^ jISOSS 1 
4 3 tT^ 1 Ofa-^flT*^ C 1 X n-n 4 4 {C 
3^<?>ixrc%S. C:<0ClT"3-yi4 4ictt*&$ixl)l 
7 0-''<:-^ hCOT'— ^'C0I*I2 2^nM VifP. Q^N''JT'-fC 
S>0, C l7-'3-^l 4 4-r-«i, >m^>0>'tU-r'f t'"- 

i>^m^^i-zmmTsEm^i^^m^tih. cix^-^i 



4 4*>^>{i, 1 7 0^nM h(r)'f--?'ti^^1^^iXX . 

mm A3ii^Lx'^2(mn^x'hhc2T^-yi 
ifm^fi^. c 27=^-^1 A eti-^hco^-nf-^^t. 

m 9tfOSJi • C iT-'^-HIUS&l 4 OlCjI^>n4<, 
a«4, ilEiiffilllK 1 4 3at^C 1 r ^-^J^ 1 4 4 1 |SI 

«otcoT-$>o, .rix^oasiflissi 4 3&t^ci7''3 

- ^ 1 4 4 t iBji^coMaSr ^ D jg tff d vl i: (c J: 0 ^ 0 

1 4 7m/^3<7m^^Xh^C3^a—f I A Qx-m. 
^TV^|>. C<7)a®IflISSl4 7Sy^C3-r3-:J''14 
8, S>SVH4SS- C If'3-H[IISS14 0T«*^W=S: 
gl')ITiEa-^-fl:**lft$n, ^N-'Jx^flRtiOl 4 8/nM h 

1 4 8VNM hcOx-r?«4, ±1501 0, Hi 1«0C IX 
y^-tS^S 2t;A:^§*ll> 14 8^nM h<7)7-'-^'(Cie^^ 

•thi><r>X'h^. 

[0062] -etT, HI 0, HI ic^m^t^immt 

lHlSS<OBia^JI118l5 7 rtiO-f WN'-^'iaSS 7 a-e. ^ y 
V <- ^<o*iEtc J: -s, Bt-^'fi:***^;? tixy^^h m^izM , H 

1 9 , H2 (i<7ym'otiimmm^<mmm^ 1 4 2 

I^CO-^ yvN'-^J-gP 1 4 2 at^T. S?tJtC-r-i>Bi#fS^-ft;S: 
fifa^i:*>"j^i:$ix-g., ^c7)ft!i^ HI 0. HI It* 

W^X'hh, 

[0063] ZZ.X\ H2 1J4. ±1201 2<0|gOfTIE 

vmim'^cr^^w.mkmznmthm. o rrjEffi-^-ftnifs 
<r>M.w-mj:m^^m-mx'hh. 

[0064] CC7)02 1 {::t5V>-C , ±fB0 1 2<nmSM 

ExORiassp 6 1 \,znm lx , nie^uiugs 1 4 2 o-f w^' 

-^'gp 1 4 2 ac7)A:»3«ljaWS®llIS& 1 4 3 cOAi^Jll^O 

(amt. ExORnifin^i 5 i*ii¥A$n, 01 20c ix 

ya~r5 2cr)X:r}mizWA^tifzExom^me6i,zn 

mLX. C3t^3-:J^1 4 8<0{ii^Jffl!)tCExORIllSSgfl 5 
6*<f$A§n.Tl^^. 

[0065] d^X^jCTjExORES^Sf 151. 1 5 6(4. ± 

mtfcXdiz. mi2cr>Exom^m6i. ee^zxh^' 

toO-CftOs ExORlHlKSfl 5 ^;c{f 1 7 01i<08 
f -y hExORIfilSStC i 0 . tfcExOR0S&ffip 1 5 6(4, 14 
8fli<:08b'-y hE^mmzXO^tL^timflsL^tlX^^ 

smmomi 2<r)m*)irm^imm(r>E^R 

II1S&P6 1T\ /^Or-^y-'-:^i:m< 14 8^%'-^ bcOtt 

my-'-^izMLx mmmizi^ cfz 7-'- ^^j® $ tix 

\^^^^l,Zli. ExORlHlS&gf 1 5 1 {± 1 4 8<1<7)8 t'-y h 
ExORHffitcJ: '?<SJS§ix«,C:i:{i:^|&-C'fcl>. 

[00 66] Zcr,m2 lOSS^l 5 2t{4. 01 2cOl^ 

^6 2izmii^^ti^mmm^zis^'th 1 1 o by h<r>s& 
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ExORnigsg^ 1 5 1 1 7 0 m^o^E.xammz'tti-^tL 
mi^^tix\^h, D^'/^nifsi 5 3{i. 'f:^-r;^« 

^ 1 5 4{ce^t^$n/c 1 b'-y hcOBir^-ftWfS^tClCt 
aS^l 5 2*>^>coi7 0t'-xhcoaW^$:-eo^^ 
ExORHISSI^l 5 1 izMi>if)\ 3r-;Hra. -T^:*)*) 1 7 

ot'-yh<o^r^ "0" i:-r-i.*»*^«m$>ifflisits. ^ 

/i, ExORIUIfSff 1 5 6(C-OV>-C{±, 1 4 SiltfOExOREiS 
^*L, iiWfS*^Hl 20^1^6 7 C«*^§n§liffll8 
i: IPI«<0 1 4 8 h' -y h T'* S C: i: IjW'Hi , ±ieExOR|ll» 

sf 1 5 1 com^b mmx'h o , ss^ i 5 7 ^zm^^^tifz 

148b'-y hoaffi$g*iD5 y^[3SSl SS^^LTEx 
ORHIfSSf 15 6 fHcO 1 4 8ii<7)ExOB|lIg&tc^fi'eix3M^ 

tl^ti^iZ. D^-yf-miSl SSJi-f ^— 1 5 
QcOBg-^-fbSlJffllft-^t:: J; 0 1 4 8 t'-y hCOm^m^:^- 

[00 6 7] C: £7) J: ate. iR'3rriEll]f&«7)^:^>'N'-:J'-^ 
ExORHJSS^S-Bf-^-fkco^i: LT^o CI i: t J: 0 . fS^T' 

xic^mx'^^. -r^t>*>. wN'-^^'^ExORiiiiK^ofla 

-(kcOSI t LTJi, ±iEll^tOfi?ijoJ: d icl SmS^t 0 W 
^+ b' y b t, # ^ h' y h i: 0 . H^O b' -y h ^tfO 
'Sr Bf ■^•fLA^'T' # !> Jtis^ . t-"- -t ^ j. 'J x >f *5|nJ± 
■rs. L*»t>s c:<7)J:d^x^-ITiE«=-^'ftlHlSS^X7 
-|TiEm-f-^kIl]?§ S- , V ^;bt9> i. L S I I C ^ y rcOv-N 

T-!'-tXimmX'h^. CKOATtT-^'-fe^AfT^'f 
[00 68] -t^^^jgmS&l 1 7fclDV^T{±, 

2 . 0 3 i: mzmmtrzi d iBilf^(=±iB-fe 

^'r^-fkHISSl 3T'1S^- h«0^ y^-'J-T'tC 

mm.^mth<r>x'hh. 

[00 69] t.fz. ^•yy'rtm.m^l 1 StCfcV^Tti, 
leitSftC, iie^-y^^JPEISgl 5(Ci3l^■C, ±121117 
~ll9i:i^tUiHSL7tJ:-3=5rBi-^-fMa, ■t=5:*)*>-b^' 

fgjc-r -2. J; 0 ^x^^u^imm^m-i^cnx'^h, 

[ 0 0 7 0 ] iJctC, 02 2«, T-'X^' 5 yT'/uja-aniK 

1 1 9<n^{¥min^LXi5^. «^ 1 6 1 Wi. HI 7 



0iJ;ctf±ieil4C^-rJ;d^^ffi!t«:^-r-?>X:7 7y 
1 6 3 T'v'X^' 5 >yyW«ia$ix. ai:^33SS^ 1 6 4 
J; OlSOtiS^ix^, C:co;^i7 5>-7'7 1 6 3t::oi^T 
60. ±ie@4 t^mej t^c J; d ^^^^^ 1 6 5a 
lfrU-fe«y hffi (S>l)<.^(Sl3J»!ffl) 1 6 65:. iigSE«H8 
1 7 l*^'?>c7)Bf^c7)atf|gtci5tT^Mb$-ti-SC:i:tcJ; 
0 , e^Umti'ij o^t 4 . ^<0l2SESI« 1 7 
ITIi. ±E'^ yr'tffSl 6 7<7)3e-tW$g4 60l*l^ 

7 2^, M3t#, !!R56#^c7)#tjiligiJff fg 1 7 3^. J'h 
gp*>^>-^;c'iix-&i'l-g|5gl«'Mf8l 7 4^(cj; 0, Bf-^cT) 
StffifgSr^fiJtL, ^Oglffi^fclEtT^Jit^JS^l 6 5 
■^ry-b-y hffil 6 6?:$IJffll-r^o 
[007 1 ] C:ix^><0#iniK 1 14~1 1 9<^\^'ftlX' 

f8i:^l>ii:<imraiL-J'cilOT$>-l.« m^<7)mm 

mi:m^mm. mtif-^ ^ ^mmx-w rtrnt^zt ti^x- 

[0072] i^Aum Lfzx 0 i,z , wM^mmmn. m 
-yv3^9 h'mi. wk^im^u^^h-^x . f-y^ 

^R&±, ^jEffifflc^RSi^&^SoS^ * - V -y b \^^)VX' 
[007 3 J -r^i?*>. •fe^o.'JT-'f/'ig^W^Sr^*^ 

umzmm txm. mmzmixi±mmcommmm 

iO, fSm^ftffi»^-C'3b-|5g±. ^jEfiEfflR&±*^'^ia 
T'^SJ:d(c=6:«.. ^^c. mmyyf-'7-yhiz^tit:\^ 

^^^hztizx'o. mmti^mmiz^xi, ttz. yyy 

a b - ^tiXh V^it ^titiit X'h h (TiX^X'tb 
[ 0 0 7 4 ] 2|s:|%BB<^m2 0^Ji60ff^,«^^':5^^•C 

tmmmcomi&i:m-i^mi>z^^ Lfzi> cox-h o , ^i^^co 
&:mmi . Lfzwi 1 iZTjkTM 0 T'S) s , z<7)mi 

(7)mm,<^^^mi 3-1 8iOI*l«03gSgi5^tCOV^TWT 

[007 5] mi<^-kyy'(m^i3ii.wMLfzmicr> 

JfHISSl 4fcov^T{i, l22 3t*-riiBS:2rffli''>TV^ 

I.. 
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[0076] :i<r)m2 3>,z5Ti'tX9yy'f)V^mm^l 
41C±JV^-C, T-^'A:>3ffl<7)Jg^3 5l;i±. LSB (S 
TfiLtr .y h ) if^f§imz%t^j:h\im. V^i5t9>^ L S B 
7r-XbT\ [llcO-fe^^''fb[n]SSl B^-x^iOT-'-:?*^ 
A^jSixS, X:J'7y:/>l'ffl«01 5t' y hiO>-7M^i^' 
Xr? 1 4 a(i, SmWi^W (ExOR) HISS 1 4 b S:fflV> 
T±«^Jl5^xi5 + x' + 1 lC(s!o/c7 -f- bVS' 
*^t^il, 1 5b" y hOv-^ M^>'';^^' 1 4 a{C{i, 0 

2 4(c*-rJ;3=5r7''J-fe-y hffl ($>^v^{±|l3^(i) 

JKS-^ti: , M X -fe ^ rS' r H 1--;^ tOTfiliJ 4 b' -y > c7)<l 
tC*rjE5§-<i-C, •fe^';5'#ia-Cr'J-b-y h(l*iflJ'5J«i.'^ 

:hf~^t^'7-3 5t^hC0A:n^'-1^tl>i. ExORlHlSSl 

4 c i,zx Dmm&ommm^t htix . 1 4 d j; 05x 

[0 0 771 ±IBrU-fe-y bffl (%JM«) 

^_y;KO#rU-fe-y hffl^, «F«;i{f 1 6>'nM h<?)i$SiJ 

^s'jtt$8, «jt7ct§ssiifflf8, wm,^mmw^. mm. 

fi!ifl<jifeati (ExOR) (AND) . f&afp (o 

R) , '^yYm%m^mmx'%i>. 
[0078] iKt. ^ffym'2(r)m^cnimM<^-^^^y* 

[0079] >IcO|125lc5F-rJ:olC. l-fe^':5'{4, 1 
fi^l 7 2>'N'-< V(r>l ■t-^*)^2 0 6 4>'-?>f h*»^ 

fRO, ^<7)>ti{c^'f yr-^ 2 04 s^-N'-^ ^2^^f^■c••v^ 
1 2ffcoe^n«^T«^3S(aat-t4^ 4^'-^ h<o i d 

(^'Jt--^') 2A-f hCOI ED ( I DX7-^ai 
iRF-^) i:, 6>'nM hWRSV (^fil) iiA^McOIWciea 

C (X9-^JtS^¥-^) *MS<XTV^S. 
[ 0 0 8 0 ] ±iB I D (m*\^-^ ) W4/^''f hJi, 0 

2 6tCS^-r<};e'tCs MSBII!|c7)ai5JCO^<'f b- (b'-y hb 

3 l~b 24 ) {4-fe:7^1f$8*^^>^0. ^'9c03>'-<^ h 
(b' y hb2 3 — bO) (i-fe^^'#^*»'9jSc-5-CV^S. 

•fe^':J"tt$8t4, MSB(IiJ*-^>)ilItc, 1 b'-y hw-fe:?:?^ 
1 b y b<7)b^-y^>^^*&. lb' 
•yb(7)^W^s Ib-yhOi^fi, 2b'«y h<0XUr:5'>f 
r, 2 b'-y hCOJiS^«^«-Wf8*^<^«-oTV^S. 
[008 1] iai«0'\-yrf'tinlll8Sl 5T'{4, C:<7)J:d 
^■fe:7^'7*--7-y htCj3V%t:. fi?IJ;t(i'±iE I D (^IJ 



f—^) (7)|*lc7)-t::7:?S-f-<7)2 4 b' y hKS^f L-T. -hlS 
fgt^iS fC^J;tJi'b' •/ h^fiTOX:? 7 VT'/PSra 

±iB2>N'-f hiOI ED (I DX9-<^ai 
1?-^) 4yN'-^ hcr)EDC (.Jcy-mta 

[0082] jjctc. n 1 (DWk'onjE^^im^ lett 

Xii. 02 7lc^-tJ:d'5:mR£<5OIllS§*>'fflV^<^iil>, Z 
«^^$W4, 02 8(3^^- <J;9^W^#J)^V^«7'CJ«y 
:J'^¥-^*^fflv^<^ix^. ia2 7tc:fcV>-C, A:»34ffi^2 1 0 
tc{4, Miaia 1 rftJDHISS 1 5 ii^t:,<r>=f—9ii^'Sk 

xy3-:/2 1 UZ^t^tth. ZcOPOJ^ya-r2 1 
I'^cOA:^^— ^'{4, ia2 8tC^-tJ:atC, Bo, o~B 
i9i.i7i<?517 2>'N'-^ hxi 9 2fi=«Or-^'TS)0. P 
0^ya~^2 1 1 T'{4, 1 7 2?i]<7)#?'J 1 9 2>'n'-^ h 

<7)'f~iS'i,znLx. ^ti^'ti\e^u b-rocou-b' • 

Vn^y (RS) 4$-^i:LTc7)RS (208,192,17) cOi'h 

1$-^ (PO) SrftJPtTV^S, POxy3-:/2 1 1*^ 

;?3S:«iIII*&2 1 2S:^tT, ^ >':J'-'J-7'1hISS2 1 3 

K3^<^:h.-r-f V^'-U-^'jaa^ix, PIX>'rJ-r2 

1 4tCjI^>tL^<. dtfOP Ixya-:/2 1 4T'«4s 02 

8 t:.T^-r J; p t^. ±iBP o^N° 7^ ^ timm^titi 1 7 2 

ys'^ b X 2 0 SffWT— ^iO^tfcO 1 7 2VN'^ hco-r— 

^ictttT, -eix-efxi o^N'-^ h-rocoRs (182,172, 

11) coi^n^- (PI) $r-f'tJatTV'>,|>. tag-^T. COP 
lX.ya~y2 14i)^t^ii. 1 8 2>'N''f bX2 0 8^T<0 

LX. ai?Jffi^2 1 6 iOflXOJiJ^ixS. 
[0083] ZZX\ 7-'- ^' ^^^088 2 1 2tcov^-t 
ti, P OX y 3-^2 1 1 1 9 2yN'^ hcOA 

^r'—^l'ZMLX 1 6y<^ hwPO^N'U-f-f $:#SPtT 

2 08>'nM hOx-^'2rtii:^3i"S«^i:*»^>s C<^16v< 
^^0>'^•y-r-^ tc^^LT, 3!>^v^{i:2 0 Svn'-^ hcof- 

^-kmzlciLX. frait3t<J:^^r-^^^^^:^T^c:i: 

wMLf'ZXoltZ. «^2 1 8 5r:0-L-CA^jStt*SttP8 

i,zm\:-xm'rxoi>zLxhX\>'>, tfz, f-^^^t^'^^ 

2 1 SfcOV-^Tti, P Ixy3-y2 1 4*^#^T01 7 
2MM biO-f-^t^J^L-C, -S-fL-fixl O^nM h-roco 
P I /s-'jT^-f $rf^-JntT 1 8 2^<^ hcOr-^'Srai^J-t 

mt, m^^LtzXoi^z. ^^2 i9ii]-i-xx:fj^tii> 
mmmzmtxmtJ:oi,zLxijj:\'\ 
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[0084] ±iEx-^'^^«. mwmi>zi.i^ mnm i 
0 . a 1 1 . 0 1 2tmzmmtfzx o tc, ^ wn'-^' 

tTiMtRWtCT-rJ'^RK^-tirT'cO, -ecoffc. AND, 
OR, NAND. NOR ES^SrisBfflLT t iV^. ^/c, 8 

T 8 f ••/ ^c7)aT'-:5'■r'f&a^ss[^^f i^-t^T t> i < , $ 

^>13, fflfSx-rJ'cOl V-Hlc:fflS-r.2.8t'-y hiOrtiO 
#t'-y htCittT-eiX-fttAND, OR, ExOR, NAND, 
NOR , y>'^'-MHllfS$:ffl;^^^?^i■•CffifflLr^><};v^. 

bi^'^^X'hh. t-tz. AND, OR, ExOR, NAND, NO 

R , ^ y>'^'-Ml]SSSrffi^^-^i^•ti■•C^$ffl•t^lt-ir^c;{i, 

tfc. mmmniii^Hz. T-'-ts-soeasr^xi-iEa 

[00851 mOITiE4?^fli§tt^±S 1 8 2fU Y x 

2 0 8^T^07-'-^'ti:, W:-:)^*^-^^:?-^-^^*!, 

1 3!jT-rol 6c7):r;t'-riC^ft^>iXt: , *:5^;P-7>' 
f5i*-fe:?;5'{-*tli5#tti?>*tS. l-fe^^^ti, 182^<-< 
NX 1 3ffc7)2 3 6 6>''s'f hir^-SA^ C:ix<?>*^'^P$ 
tLT, 0 2 9 tC5?:-r J; -3 t^l^T^^i^C 0 2 0015)^3 - F 
SY*>'#Jn$tl.-5.. ^Ililtc<±, HUiSL/cSllcO^MiO?^ 
®i:iai«(c:8- 1 6^8i**fflv^<i>ix^3&«, ini±2r>ff) 
>'y^yu—MzWf(:>ti. 3 2 

^A-^-ypb' y bOlHjffin-h'SYi; 1 4 5 6f-v^v^t' 
l5l»f't»D?it-Cf#'^n/;i-fe^'^'^iO«3t5r^SL-, CIO 
112 9t2^-ri-»r:?^'^<?53 8 6 88f-V^VUt'-y h 
Ji, ^PHU02 4 1 8A^ btCfflSf 

[ 0 0 8 6 ] 02 9<O^Pai:»3ft-^C:<4, 8«WcO|lI^ 
3-KSYO~SY7*ifflV>^fl'Ct50 , Clix^cOlB]^ 
3-KSY0~-SY7t4, ±IB8-1 e^m^O^fc® (X 
T— h) tCJCtT, XT— b l&Uf2<Oi;#*^3 0<?) 

(a) , X7^-h 3S.t/4<0i:#j!i«ll3 DO ( b ) 

[0087] ^co<J;d^8«!®(0|5l»3-HSYO~S 
Y7C?)S«?&, ^Jx.«fI13 1 lC^-r<t 3=5rIlIS&$rffl>''' 
T, 3b'-yhc7)||tf$gtJCtT^5S-ri>^b{:J;0, Hi 
mtifinth. •t^j:hib. ±IE8i^<0|5lWa-HSY 
0~S Y 7 ^fg^-rS 3 b'>y h-f-^' 2 2 1 0#b'-y h 
t, ±iB3b'-yhc0^ffi$g2 2 2<^«-b'-yhi:S:, 30 
<7)ExOR|llK2 2 3 . 2 24, 2 2 3l,zX^^fl-^inMm 



ttc^ir-l.. ^iSl, -e<0 3b'-y ht;^tL-CltW$gmtT 

[ 0 0 8 8 1 <ji:tc, AL&vfz^^^n<r)W>2<D%m<n>mm 
(r)smm(r>mmznLx . n±mcrm^mt. mm 

<r>^^mm^zn^vx^^titzm.fmi}'^^ix^'ixm^ 
tih. mtiii. }:Mm2nzTf(tm^t\immt\.zm- 
h mmmi , e 3 2 <7) i d =5rflt«<o^ 0 inEa-^-fbuiBi 

[0 089] -f^shio. <IOia3 2{CtJV^T, A:'3*? 

2 3 otctifrieiai 7<7)misigK 1 1 5i}>(>coiiitim'^ 

T'$>0, ±ie02 7cr)tt}^]SS^2 1 6*>^>c7)til:fjtcffia 
■ri>±iBll2 8c7)«4$-f-c01 8 2^N'-< hx2 0 8ftc07-' 
-^'*««*&$ixTV'>«.. c:<7)A^JJSH=^2 3 0*»^>O7^- 
^{4, 7-'-:5'33!^IIlK2 3 UCjI<^flT, ±1202 7 

^miniSS2 3 l*>^>oai^JT'-^'«, P I (F^1?-f-) 
3-^2 3 2tCj^^>ilT, ±iBia2 7<7)P lxV3-r 

2 1 4c7)j$s)iai: Lxt^m^imm-tKeh-hP I 

fflV%fcm'5iTiE3!!!a*^"J!ite$ix. ±iBia2 8« 1 7 2>'-^'f 
hx2 0 8ff<OT~^i:'5rl.. P I ■r3-^^2 3 2*>^> 

C0iii:h'f-i^ii. y-'-f y^-v-y^^23 3X'±si^ 

y^-v~rms^2 1 3xcommmf)m^ti. ^f-fm. 
^^tHiK2 3 4 i,zmkiix±im2 7<7)'f-:!^^t^mm 

2 1 2c7)m.mm^^'ni^ixfzm, po (nw^) fzi-y 

2 3 5l,zm(^tlh. P07-'3-^2 3 5T-{4, ±iaEI2 

7<r>POj:.ya-y2 i ico^mmtLXcom^it^ 

•t^t>ibPon^i:m^^fzm*)iTJE9m*im^ti. m2 

8<07E:Ol 7 2>'<-f bxi9 2ffOT-^*5!i5:^SS^2 

3 6S::frt-CK0ai§iX'i.. ±13112 7c7)7-'-^^lll 
SS2 12, 2 1 5T'07-'-:J'^^<^l^l=liffi$fi?rfflv^§ 
*g-^tc{4, #Ji§^2 18,21 9tc-?-^x^"ttfl^*&L7'v:ll 
fflfg*, I13 207--^3£^}^I1]SS2 34, 2 3 10# 
«^2 39, 2 3 8l,Z'ttL^tim^lX. Ztl(>cr,mm 

mizmtx¥-:!'7mmnt>^tiisj^^\ 
[0090] vj±mm ifz^^mcr>m2cr)mmc^mm<,z 
tjtts^som i^.-m^Lfzmi commcommcom^ t mm 

[009 1 ] ^fc, *%Hj(4, i.^Lfzmm<r)mm(D^ 
i.zmM.^ixi,h<r>x'\tt£< . mui. ^'-^^mtLx 

(4, WN'-rJ'^ExORcO^ilSr^j^LTV^S*^ JlcOflU, b' 

xi^x^e^ztii^mx'h^. tfz. Bf-^-fbtfoatsfgic^c 
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[0092] 

<7). v^-m*^iJ'-^<i:t)l':><?5XgC-^v^T, X-h^zn 
tT Bf-^^tJOaSrSfe tT {tJi^j-r S J; 3 t T I 

^<r>m.%'&^^<-th^ht^X'%h. ClfK^cOBf-i-'fb 
3!a!a*%$W#'i.xmc^l-5{c. lHl-yN°^-y§r^i-r 

x\ mmzfmitti^m^x'^ ^b\>^om^i>h^. cm 
i^^tc i:,mi^ixi>n^xh^ . 
m<r>mi>zWiK)Wi.htL^7'-iS'i,zMLx. m^itcommm 

^^^fzib. m'OsTJEHmxhhn&y-'-^^IM.Ttti^m^j: 

[00943 t-t . ^DfnEj!aac7)4>-Cll<r)t'>y hifcO 
Cfcl) ^MiL S I «J; y :?'>-K-y 

[ 0 0 9 5 ] $ /^i;. *||H«(cJ;ixtf . 

t \m<^m.mzm ^ # , s^s^tc c con 

[00963^ 7t$<^tc, J; tlU. x- 

<7)|oI— N-:? - y S- 1^:^ -ri) 7 A-f b5: ± B W i; 

-r !> 7 y 'r)V9m<r>mz , ±^^]a3taz/*asB<i« 



[009 7 3 iOct^'Srx-rJ'OHf^^btc.t 0. ^t- 

[HI 3 *^BBc^7--:5'teiigSo^lc7)^i6^^?^««0 
[112 3 -b^iS'^bigsstcfctt^i^iSc- hco^y 

tzifxomxh^. 

[04 3 X:?'7>'7 7C0— «?iJ$r^-rilTS>l). 

[053 X^^yr^iOrU-fe y hffico— CTSr^-fHT' 

[07] ■^^^^yyt—'?yh<7)--m^^-tmx'h&, 
[09 3 ■ti'^fH<r>^'yymm<7)-mi^-tmx'ht. 

[0113 ^OITiEI^^-fblllS^cO-fi^iJcOA^W^ffiBS;?: 

^•tmx'h^. 

[012 3 ^orriEi^-^-fkiiis&coffiicofiwj^-^-rsf*) 

[013 3 ^mm^x'<r>v§^imm<7)-'m^mm-t^ti 

isb<7)mx'h^. 

[014 3 ^Pfi^tc#Jn$ni>|nl«SV-HcoM*0iJ€r 

[01 5 3 mmii-m\3i^x'<Ds^itco-^iimm-ti>tz 

nbcomxh^. 

[0173 ^%m<r>^—^M^m.<nm i ^sistojg® 

[0183 fXii[l]KT£7)lig#'ft«lSico-0iJS:IKBJ-r-2.^w 

ib<7mx'hh, 

[02 9 3 ^'?ITiE«^'fbIllKOH5JcO«llii&filfiE2:^-r 

0T'$>S, 

[02 0 3 mmjm^im^<r>-m<^m{if^m^j:m^i: 

[02 13 ^'9fnEm-^'fbllI88<Ofli!<OMS:.T^-r0T'» 

[02 2 3 'r7.':/^yy')vmmn<7y-'m^Tn-twch 

[02 3 3 X^7 7>-7'7C7)fli2COfi^J$:fl^-r0-Cft.§., 
[02 4 3 m2 3<D:^-^yy-fv<r)y°^)-^'v hffio— fi?ij 
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